Synthesis
Ce(NO 3 ) 3 ·6H 2 O (99.5% purity) was purchased from Alfa Aesar. Pd(NO 3 ) 2 ·2H 2 O (40% Pd basis), NaOH (reagent grade, ≥98%) and ethanol were purchased from Sigma Aldrich. All compounds were used without further purification.
Hydrothermal synthesis of ceria nanorods was performed following the procedure detailed by Mai et al. 1 An aqueous solution of 5 ml of Ce(NO 3 ) 3 ·6H 2 O (5 mM) was prepared using demineralized water.
24 g of NaOH were dissolved in 35 ml of deionized water. The two solutions were poured together at room temperature and stirred for 1 hour. The formation of a milky slurry was immediately visible.
The slurry was poured in a 125 ml Teflon liner, followed by addition of demineralized water to reach a final volume of 100 ml. The liner was inserted in a stainless-steel autoclave, which was sealed and positioned in an oven. The hydrothermal treatment temperature and time were 100°C and 24 h. The autoclave was quenched in a water bath. The slurry was transferred to centrifugation vials to separate the solid from the liquid, and the precipitate was washed with water (4 times) and with ethanol (2 times). The resulting solid was dried at 80°C for 2 h in a vacuum oven and then calcined at 500°C for In one experiment, the sample was cooled to 50°C in vacuum while in another one pure O 2 was added until a pressure of 2 mbar before cooling to 50°C. The sample was then subjected to pulses of CO. CO was introduced via a sample loop (10 µl) connected to a six-port sampling valve. CO was pulsed until saturation was reached as observed by saturation of the CO IR adsorption bands.
CO oxidation reaction
Catalytic activity measurements were performed in a high-throughput setup with 10 parallel channels.
The samples were sieved to a fraction of 125-250 μm. Each quartz reactor was filled with 50 mg of sample diluted with 200 mg of SiC of the same sieve fraction. The mixture was enclosed between two quartz wool plugs. The reaction was performed at atmospheric pressure. The catalyst was calcined insitu before the measurement, with a flow of 20/80 (v/v) O 2 /He (50 ml/min STP total flow for each reactor), a temperature ramp to 300°C and a dwell time of 3 h. The feed gas flow amounted to 2 vol% CO and 2 vol% O 2 balanced with He (total flow 50 ml/min STP). The effluent gas was analyzed by online gas chromatography with an Interscience Compact GC equipped with Porapak Q (TCD) and Molecular sieve 5A (TCD) columns.
The Pd loading was determined using a Goffin Meyvis SpectroCirus ccd ICP-AES instrument.
Typically, 50 mg of sample was dissolved in 5 ml concentrated H 2 SO 4 . The mixture was stirred and heated at 150°C until the sample was fully solubilized.
DFT calculations
Density functional theory (DFT) with the PBE (Perdew-Burke-Ernzerhof) 4 
Alternative structures
We also considered a Pd 3 cluster as a model for a small particle on the ceria surface. By computing the stability of Pd 3 O x species (x=0-6) and using the Helmholtz free energy for reduction and oxidation of the respective clusters, we established that the most stable state is Pd 3 O in an atmosphere containing both CO and O 2 ( Figure S4 ). We also established barriers for the migration of Pd in the form of an isolated atom and a PdO 2 cluster on the CeO 2 (111) surface ( Figure S6 ). In the reduced state the barrier for migration between adjacent stable states is only 6 kJ/mol, implying that the Pd atom can freely move on the surface. It will lead to agglomeration of the Pd atoms into more aggregated forms. On the other hand, the PdO 2 cluster interacts much more strongly with ceria, resulting in a barrier of 88 kJ/mol for its migration.
Accordingly, its diffusion on the surface is much more restricted. adsorb CO. The structure is taken from the work of Janik and co-workers. 15 Catalyst stability
The CO oxidation reaction was performed on the Pd/CeO 2 -rod sample while increasing the temperature until 300 °C, and selected points were measured while cooling down. A second run was measured following the same procedure. The results are shown in Figure S9 . The catalyst is stable during the different runs and heating and cooling processes. 
EXAFS
Further evidence for the highly isolated nature of the Pd phase in the Pd/CeO 2 -nanorod catalyst is provided by X-ray absorption spectroscopy. The experiments were performed at the DUBBLE beamline at ESRF, Grenoble, France. The data were collected on the Pd K-edge at atmospheric pressure. Figure S10 shows the Fourier transform plot of the Pd/CeO 2 -rod sample after an oxidative pretreatment at 300°C. The band at 1.6 Å shows the presence of a Pd-O coordination shell, while the absence of relevant peaks at 2.7 Å states the lack of Pd-Pd coordination. This suggests that the Pd species are in an oxidic state and in a highly dispersed form on the CeO 2 support. 
